Paclitaxel and beta-lapachone synergistically induce apoptosis in human retinoblastoma Y79 cells by downregulating the levels of phospho-Akt.
Paclitaxel (PTX) and beta-lapachone (LPC) are naturally occurring compounds that have shown a large spectrum of anticancer activity. In this article we show for the first time that PTX/LPC combination induces potent synergistic apoptotic effects in human retinoblastoma Y79 cells. Combination of suboptimal doses of PTX (0.3 nM) and LPC (1.5 microM) caused biochemical and morphological signs of apoptosis at 48 h of treatment. These effects were accompanied by potent lowering in inhibitor of apoptosis proteins and by activation of Bid and caspases 3 and 6 with lamin B and PARP breakdown. PTX/LPC combination acted by favoring p53 stabilization through a lowering in p-Akt levels and in ps166-MDM2, the phosphorylated-MDM2 form that enters the nucleus and induces p53 export and degradation. Treatment with wortmannin or transfection with a dominant negative form of Akt anticipated at 24 h the effects induced by PTX/LPC, suggesting a protective role against apoptosis played by Akt in Y79 cells. In line with these results, we demonstrated that Y79 cells contain constitutively active Akt, which forms a cytosolic complex with p53 and MDM2 driving p53 degradation. PTX/LPC treatment induced a weakness of Akt-MDM2-p53 complex and increased nuclear p53 levels. Our results suggest that phospho-Akt lowering is at the root of the apoptotic action exerted by PTX/LPC combination and provide strong validation for a treatment approach that targets survival signals represented by phospho-Akt and inhibitor of apoptosis proteins.